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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A367braces are frequently prescribed for symptomatic relief for individuals
with uni-compartmental knee OA. However, little is known about their
potential effect on the mechanics of other lower extremity joints, or
about their inﬂuence on hip abductor muscles that may contribute to
trunk sway. Furthermore, most studies have focused on an older pop-
ulation while it is the <60 years who possibly stand to gain the most
from conservative therapy. The purpose of this study was therefore to
assess frontal plane hip and trunk biomechanics and hip muscle func-
tion in a relatively young, active OA patient population and examine the
effects of an unloading brace (UnloaderOne®) thereon.
Methods: Seventeenmale patients (age 40-60 years) with symptomatic
medial knee OA and conﬁrmed Kellgren-Lawrence grade II or III
radiographic scores were recruited for the study. All had received a
prescription for an unloading brace. Fourteen asymptomatic males
were recruited as controls (CTRL). Conventional gait analysis was per-
formed to assess kinematic and kinetic patterns during overground
walking. OA participants were assessed both with and without the
brace during an initial assessment within 48 hours of brace ﬁtting and
again 4 weeks later. Isometric hip abductor strength was measured and
activation levels of gluteusmedius (Gmed) and tensor fasciae latae (TFL)
muscles were monitored with surface electromyography (EMG). Knee
pain and function were assessed with questionnaires (KOOS and KOS-
ADLS). Due to the great variability in the response to the brace over the
4 week period, as measured by the self-reported knee outcome ques-
tionnaires, OA participants were stratiﬁed into responders (R) and non-
responders (NR) according to OARSI - OMERACT criteria for clinical
trials. Alpha was set at 0.05 for statistical analyses, which included
correlations, t-tests and repeated measures analysis of variance.
Results: No group differences were found for age, BMI, or normalized
hip abductor muscle strength. Overall, self-report scores of OA partic-
ipants improved (p<0.05), but great variability was seen in the
response. At baseline the Rs had lower scores than the NRs on pain,
symptoms and ACL subscales of the KOOS questionnaire (p<0.05), after
4 weeks brace treatment the Rs had improved more than NRs on all
KOOS subscales (p<0.05). OA participants demonstrated less trunk lean
to stance side at initial contact (IC) (p¼0.015), and a delay in transition
of trunk lean from stance to contralateral side, compared to CTRLs.
Rs also had greater frontal plane trunk excursion during stance phase
(p¼0.034) than CTRLs and NRs. An overall increase in trunk lean at IC
(p<0.05) and a decrease in excursion (p<0.01) was found at follow up.
No intergroup or interlimb differences were found for hip adduction
moments or angles and no changes were detected over time for thoseClinical characteristics of ﬁve identiﬁed phenotypes and total study group in the AMS
1: Minimal joint
disease phenotype
2: Strong muscle
strength phenotype
3: Severe r
OA phenot
n 154 114 116
Isokinetic muscle strength, Nm 57.0 ± 20.8 124.3 ± 23.1* 53.0 ± 22.
BMI,kg/m2 27.5 ± 4.0 28.8 ± 3.8 29.6 ± 4.3
K/L 0-1 69% 22% 0%
K/L 2 31% 35% 0%
K/L 3 0% 31% 55%y
K/L 4 0% 12% 45%y
Depressive mood (HADS) 3.3 ± 2.0 3.4 ± 2.5 4.0 ± 2.7parameters. No signiﬁcant group or interlimb differences were found
for peak muscle activation levels of Gmed at baseline but peak activa-
tion levels of TFL were signiﬁcantly higher for R than CTRLs (p<0.001)
and NRs (p<0.001). Rs demonstrated an increase in Gmed peak muscle
activation level when wearing the brace (p<0.01).
Conclusions: Overall, self-report scores improved after a 4 week brace
treatment, while frontal plane angles or moments at the hip were not
affected. Variability in treatment response, despite signiﬁcant mean
improvement, is a reality that is clinically important to acknowledge.
Muscle activation patterns of the hip abductors differed between CTRLs
and OA participants, and there also appeared to be differences inmuscle
activation between those who responded to unloader bracing treat-
ment after 4 weeks and those who didn't. Further studies to identify
clinical baseline factors that could predict which patients are likely to
beneﬁt from using an unloading brace seem to be justiﬁed.The differ-
ences involving the trunk involved both excursion and timing of its
lateral shift and, although small, seem to represent a compensatory
mechanism which the brace appeared to affect over time. The sig-
niﬁcance of this, with respect to knee joint loading or progression of
multi-articular OA is, however, unclear and further studies are war-
ranted.
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CLINICAL PHENOTYPES IN PATIENTS WITH KNEE OSTEOARTHRITIS:
A STUDY IN THE AMSTERDAM OSTEOARTHRITIS COHORT
M. van der Esch, Sr. y, J. Knoop y, M. van der Leeden y,z, L. Roorda y,
W. Lems z, D. Knol z, J. Dekker z. yAmsterdam rehabilitation research
centre Reade, Amsterdam, Netherlands; zVU Univ. Med. Ctr., Amsterdam,
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Purpose: Knee osteoarthritis (OA) is a heterogeneous disease with dis-
tinct characteristics during the various stages of disease progression. It
has been hypothesized that knee OA consists of different subgroups or
phenotypes. To identify subgroups or phenotypes, several approaches
are available, focusing on etiological and risk factors (metabolic, trau-
matic, inﬂammatory, and subchondral bone turnover), focusing on
genetic factors, or focusingonclinical characteristics. The latterapproach
seems particularly relevant, as the ultimate goal of identifying clinical
phenotypes is that clinicians can identify andmanage subgroups of knee
OA patients in their practices. Therefore the purpose of the study was to
identify and validate previously established phenotypes of knee osteo-
arthritis (OA) based on similarities in clinical patient characteristics.
Methods: Knee OA patients (N ¼ 551) from the Amsterdam Osteo-
arthritis (AMS-OA) cohort provided data. Four clinical patient charac-
teristics were assessed: upper leg muscle strength, body mass index
(BMI), radiographic severity (Kellgren/Lawrence [KL] grade), and
depressive mood (the Hospital Anxiety and Depression Scale [HADS]
questionnaire). Cluster analysis was performed to identify the optimal
number of phenotypes. Differences in clinical characteristics between
the phenotypes were analyzed with ANOVA.
Results: Cluster analysis identiﬁed ﬁve phenotypes of knee OA patients:
“minimal joint disease phenotype”, “strong muscle strength pheno-
type”, “severe radiographic OA phenotype”, “obese phenotype”, and
“depressive mood phenotype".
Conclusions: Among patients with knee OA, ﬁve phenotypes were
identiﬁed based on four clinical characteristics. To a high degree, the
results are a replication of earlier ﬁndings in the OsteoArthritis Ini-
tiative, indicating that these ﬁve phenotypes seem a stable, valid, and
clinically relevant ﬁnding.-OA cohort
adiographic
ype
4: Obese phenotype 5: Depressive phenotype Total study group
81 86 551
8 61.2 ± 27.3 55.3 ± 22.8 70.3 ± 35.8
41.3 ± 5.0** 28.5 ± 4.4 30.4 ± 6.2
31% 56% 37%
35% 37% 27%
23% 7% 22%
11% 0% 14%
5.2 ±3.4 10.2 ± 2.3yy 4.8 ± 3.5
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THE OBJECTIVE EVALUATION OF DAILY PHYSICAL ACTIVITY FOR
KNEE OSTEOARTHRITIS PATIENTS AFTER TOTAL KNEE
ARTHROPLASTY. A PROSPECTIVE CLINICAL TRIAL USING
ACCELEROMETRY
L. Jiang, Z. Li, J. Lin. Arthritis Clinic & Res. Ctr., Peking Univ., Beijing, China
Purpose: End-stage osteoarthritis(OA) of the knee can cause a
remarkable pain, and decrease the physical activity of the patients. Total
knee arthroplasty (TKA) is an effective procedure to relieve pain and
increase physical activity ability. However, there are few objective
evaluations for the physical activity level. Accelerometers can record
the pattern, intensity and type of daily physical activity, and provide us
an accurate and objective assessment of daily physical activity level. In
this study, we aim to use the accelerometers to evaluate the daily
physical activity of osteoarthritis patients objectively.
Methods: We enrolled 50 female knee OA patients for the surgery
group. The inclusion criteria were: age between 55 and 75; the diag-
nosis was knee osteoarthritis with the Kellgren/Lawrence grade 4;
affected by the unilateral knee OA undergoing primary knee TKA; living
in Beijing. We also enrolled 50 aged female volunteers who were not
suffered from severe OA for the non-surgery group.
We used the accelerometer (Fitbit Inc., US) to provide us the data of
daily steps. The daily steps of every patient were recorded at the time
point of before surgery, 2 weeks after surgery, 6 weeks after surgery, 3
months after surgery, and 6 months after surgery. At every visit point,
the patients’ daily steps were recorded by the accelerometer for 7Pearson coefﬁcient of steps per day and other test.1
30s chair stand test 40m fast paced walk test 12 stair climb test
Before Surgery 0.31 -0.80 -0.27
2 Week - -0.79 -
6 Week -0.12 -0.77 -0.04
3 Month 0.22 -0.38 0.06
6 Month 0.16 -0.37 -0.06
Non-Surgery 0.17 -0.43 -0.11
Pearson coefﬁcient of steps per day and other test.2
Physical Function Role Physical Bodily Pain General Health
Before Surgery 0.62 0.28 0.65 0.24
2 Week 0.34 -0.01 0.29 -0.01
6 Week 0.06 0.13 0.02 0.00
3 Month 0.30 0.13 -0.13 0.10
6 Month 0.15 0.22 0.03 -0.12
Non-Surgery 0.18 -0.05 0.06 -0.24consecutive days. During every visit, we also performed the 30-s chair-
stand test, 40 m fast-paced walk test, 12 stair-climb test, timed up-and-
go test, 6-min walk test to evaluate the physical ability; used WOMAC
score and KSS score to evaluate the function of the knee, used SF-12 to
evaluate the life quality, used VAS score to evaluate the pain, and used
CASI score to evaluate the satisfaction level. We also collected the
demographic data and the HSS Knee Surgery Expectation Survey data
before surgery.
Results: The average steps the patients accomplished in one day were
below: before surgery 3096.13±882.20, 2 weeks after surgery
337.69±99.38, 6 weeks after surgery 3320.61±648.29, 3 months after
surgery 5147.33±1001.99, 6 months after surgery 6222.90±1512.67. The
average steps of the non-surgery group was 5639.29±863.36. There is a
signiﬁcant change between each visit time. And steps per day of
patients 6 month after surgery was high but not signiﬁcantly than the
volunteer patients. We could ﬁnd the same trend in other evaluations of
physical ability, except for the signiﬁcant changes 6 weeks or 3 months
after surgery. There was a strong correlation relationship between the
daily steps and the following scores before surgery: the 40 m fast-paced
walk test, timed up and go test, 6-min walk test, WOMAC, KSS, KSS
function, VAS, CASI, and physical function, bodiliy pain, vitality in SF-36.
Therewas only a strong correlation relationship between the daily steps
and the vitality score in SF-36 for patients after surgery and the non-
surgery group.
Conclusions: It is more sensitive to evaluate the daily physicall activity
level using the accelerometers than other tests or questionnaires which
are used to evaluate the physical function instead of daily physical
activity level.
The daily physical activity level have a correlation relationship with
multiple factors for severe OA patients before surgery. But for the
patients after surgery or mild OA patients, the daily physical activity
level only have a correlation relationship with the vitality score.timed up and go test 6-minute walk test WOMAC KSS KSS-Function
-0.56 0.69 -0.79 0.66 0.76
-0.58 0.63 -0.64 0.29 0.74
-0.61 0.73 0.00 -0.15 0.60
-0.30 0.39 -0.08 0.02 0.12
-0.25 0.38 -0.04 0.10 -0.08
-0.22 0.44 -0.28 0.34 0.18
Vitality Social Function Role Emotion Mental Health Pain VAS Score
0.70 0.10 0.13 0.09 -0.72
0.26 -0.23 0.29 0.11 -0.72
0.74 -0.04 0.26 0.03 0.03
0.70 0.11 0.23 0.28 -0.05
0.63 0.09 0.08 -0.04 -0.22
0.65 0.13 -0.19 0.00 -0.11
